Light microscopic and ultrastructural localization of GABA-like immunoreactive input to retrogradely labeled sympathetic preganglionic neurons.
The organization of gamma-aminobutyric acid-like immunoreactive (GABA-LIR) processes was studied within the sympathetic preganglionic neuropil of male Sprague-Dawley rats and pigeons (Columba livia). Sympathetic preganglionic neurons were retrogradely labeled following horseradish peroxidase (HRP) injections into either the adrenal medulla or superior cervical ganglion in rats or into the avian homologue of the mammalian stellate ganglion (paravertebral ganglion 14) in pigeons. GABA-LIR staining was visualized using peroxidase-antiperoxidase (PAP), avidin-biotin complex (ABC), or post-embedding immunogold methods. The pigeon preganglionic neuropil contained a dense network of GABA-LIR processes with punctate swellings that encircled sympathetic preganglionic perikarya within the principal preganglionic cell column (column of Terni) and the nucleus intercalatus spinalis. GABA-LIR spinal neurons were intermingled among HRP-labeled sympathetic preganglionic neurons within the column of Terni and throughout the zona intermedia. In the rat the density of the GABA-LIR processes within the four thoracic sympathetic preganglionic nuclei was less than that observed in the pigeon. Nevertheless, GABA-LIR profiles distinctively dotted preganglionic perikarya within the nuclei intermediolateralis pars principalis and pars funicularis, nucleus intercalatus spinalis and the central autonomic nucleus. GABA-LIR neurons were rarely observed within the nucleus intermediolateralis pars principalis, but were numerous in the zona intermedia and area X. No GABA-LIR spinal neurons in either vertebrate were retrogradely labeled with HRP. The ultrastructural arrangements of GABA-LIR processes within the sympathetic preganglionic neuropils of pigeons and rats were similar. GABA-LIR boutons formed symmetrical synaptic contacts and contained small round electron-lucent vesicles (50 nm) and one to several larger dense-core vesicles (80 nm). GABA-LIR terminals contacted HRP-labeled sympathetic preganglionic perikarya in all spinal nuclear regions in both vertebrates. More frequently, GABA-LIR boutons synapsed on dendrites. Occasionally, axo-axonic configurations were observed; each time only one of the axonal elements was GABA-LIR. Numerous unmyelinated and some thinly myelinated GABA-LIR axons coursed through the sympathetic preganglionic neuropils of both vertebrates. Synapses between GABA-LIR processes were present within the sympathetic preganglionic neuropil of both vertebrates. GABA-LIR dendrites were contacted by unlabeled terminals (predominantly small spherical vesicles with asymmetric synaptic specializations) and GABA-LIR terminals on GABA-LIR dendrites were similar in appearance to those synapsing on sympathetic preganglionic cell bodies and dendrites.